~-gluconate transport. It has become accepted dogma (see Simoni & Postma, 1975) in micro-organisms that the proton-translocating (Ca2+/Mg2+)-stimulated ATPase (adenosine triphosphatase) complex (EC 3.6.1.3) normally functions in the direction of ATP synthesis in aerobic conditions (oxidative phosphorylation), and under anaerobic conditions (or in bacteria lacking a respiratory redox chain) the ATPase functions to link the hydrolysis of ATP to permeant transport (and other energydependent membrane events). Thus the proton-translocating respiratory redox chain of an obligate aerobe such as B. subtilis must presumably be the only source for Ap generation under normal physiological conditions. Recently the situation has become more complex, for it has been shown that, in Escherichia coli at least, there are a number of transport systems which are apparently not energized by Ap set up by electron flow or ATP hydrolysis but instead are energized directly by phosphate-bond energy, derived from either glycolysis or oxidative phosphorylation, independent of (Ca2+/MgZ+)-stimulated ATPase action (Berger & Heppel, 1974) . We have tested the effect of respiratory-redox-chain and ATPase-complex inhibitors, protonophores and ionophores on D-gluconate transport in an attempt to elucidate the nature of the energy-coupling mechanism for this system.
The experimental procedures for the growth and harvesting of the cells and the induction and assay of the transport system were described previously (Fournier et al., 1972; Baxter et al., 1974) . Theconcentrations of inhibitors chosen were, in the absence of extensive data for B. subtilis, essentially similar to those used by other workers for E. coli (see Harold, 1972) or mitochondria (see Harold, 1972; Racker, 1975) . Cell suspensions were preincubated in the presence of each inhibitor for 5min and transport was initiated by the addition of ~-[U-'~C]gluconate.
The inhibitor data are summarized in Table 1 . With certain exceptions, D-gluconate transport was sensitive to respiratory-redox-chain and ATPase-complex inhibitors as well as to protonophores and ionophores.
The NADH dehydrogenase of B. subtilis is apparently either insensitive to rotenone and piericidin A or alternatively these two inhibitors have difficulty of access to the complex. Hampton & Freese (1974) have shown that NADH oxidase activity in membrane vesicles of B. subtilis is insensitive to rotenone. All the other redox-chain inhibitors produced marked inhibition of D-gluconate transport (47-99 % inhibition). 564th MEETING, DUBLIN The reagents marked * were dissolved in ethanol (l%, v/v, final concn.) and the results were corrected for the effect that this concentration of ethanol had on the initial velocity of transport. The initial external K+ and Na+ concentrations were 205 and 1.02rn respectively and the pH was 7.2. The reaction volume of 1.3ml contained 265pg dry wt. of cells, which was equivalent to approx. 20pg of membrane protein.
Initial velocity (pmol/min per Inhibition Additions to assay system g dry weight)
No addition Nigericin (2pg/ml)* 10 86 Monensin (2pg/nd)* 10 86
Gluconate transport was extremely sensitive to the BF, inhibitor dicyclohexylcarbodiimide, whereas oligomycin and rutamycin had little effect. The BFI inhibitors Dio-9 and quercetin strongly inhibited transport, whereas aurovertin D was without effect. Endogenous respiration remains essentially unaffected by either 40pM-dicyclohexylcarbodi-hide, 100pM-quercetin or 150pg of Dio-9/ml.
All the protonophores strongly inhibited gluconate transport. Valinomycin and gramicidin D in the presence of an external K+ concentration of 2 0 5 m~ markedly inhibited transport. Under the conditions of the transport assay the initial internal K+ concentration typically was 2 7 0 m~. The antiporter ionophores nigericin and monensin also strongly inhibited transport.
Provided that the concentrations of each inhibitor chosen did not result in non-specific effects, the results strongly suggest that D-gluconate transport is energized by the respiratory redox chain, but only in the presence of a functionally active ATPase complex (presumably operating in the direction of ATP synthesis), although the results do not in themselves implicate the involvement of ATP.
We have extended our studies to the L-glutamate-transport system of B. subtilis (Konings & Freese, 1972) . Konings & Freese (1972) have argued, on the basis of isolatedmembrane-vesicle studies, that amino acid transport in B. subtilis does not involve a phosphorylation process. If this contention is correct, then amino acid transport in this organism should be insensitive to dicyclohexylcarbodi-imide, Dio-9 and quercetin action. We have tested the effect of 40pM-dicyclohexylcarbodi-imide, Dio-9 (1 5Opg/ml) and 100pM-quercetin on L-glutamate transport in intact cells under the same conditions as for gluconate transport, with the exception that 9S,u~-~-[U-'~C]glutamate (Konings et al., 1973) replaced gluconate in the assay medium. L-Glutamate transport was inhibited by 96,98 and 95 % respectively by the three inhibitors. These latter results also tend to implicate the involvement of the ATPase complex in the energization of L-glutamate transport in B. subtilis.
cercosporin, an extended quinone compound with activity against many genera of bacteria (Lynch, 1975) . Production of the compound is regulated by a large number of factors, particularly O2 concentration, but light is a critical factor in the induction of the pigment. Cercosporin from a number of species of the genus has been shown to be phytotoxic to the host plant (Balis & Payne, 1971) . Hence cercosporin is probably the agent of phytotoxicity. An investigation into the N2 metabolism of the organism for growth and toxin production was a necessary preliminary to a more thorough investigation of the host-parasite relationship in the field.
The organism used was strain C-1 of C . beticola (Balis & Payne, 1971) . The basal medium contained (g/litre): KH2P04, 0.5; K2HP04, 0.5; KCI, 0.5; MgSO, , 0.5; FeS04, 0.01; agar, 15.0; sucrose, 20. ZnS04 (1Op.p.m.) and CuS04 (5p.p.m.) were added, unless otherwise stated. The various amino acids were added to give a constant carbon to nitrogen ratio. Pigments were extracted with ethyl acetate and chromatographed on acidified silica gel, with ethyl acetate/benzene (2:3, v/v) as eluent, as described by Balk & Payne (1971) . The red pigment, in ethanolic solution, was spectrophotometrically determined at 480nm, by using a standard curve. Cultures were grown in Erlenmeyer flasks, incubated at 25°C and 90% relative humidity, in specially
